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66           略語表
70
                  本論文においては以下の略号を用いた。71
74
                  APS     Ammonium pcrsu1fatc
76                  ATP     Adenos㎞c5一一triphosphatc
78                  AUC     Arcaundcr the p1asma oon㏄ntration－timc cuwc
82                 BSA     Bovine scmm a1bumin
                  cDNA    Comp1ementary deoxyhbonuc1eic acid
83               Cmax    Max㎞ump1asma con㏄ntration
                  CYP    Cyt㏄hromc P450
86        dATP  D…y・d㎝・・h・5一一t・iph・・ph・t・
                  dCTP     Deoxycytid虹。51－triphosphatc
                  dGTP     Dcoxyguanosine5一一triphosphatc1OO
                  dTrP    Dcoxy血ymid㎞c5一一triphosphate1OO
                  dNTP    Dcoxyribonu1eotidc5’一triphosphatc
101                  ddNTP    Didcox虹bonu1cotide5㌧triphosphate
                  DTT      Dit阯。㎞eit01
102       El）TA E岬…di㎝h・一ぺ川M，〃一t・虻・…ti…id
                  EM     E丸㎝sivemctabo1izcr
                  EtBr    Eth地um bromidc
                  FMO    F1avh－conta㎞in6momoxygenasc
                  G6－P   G1ucose6－phosphate
                  G6－PDH  G1ucosc6－phosphatedchydrogenase
                  Ga1N     D－Ga1ctosam㎞e
                  GC－NPD   Gas chromatography－nitrogcnphosphoms detector
                  GOT     G1utamic oxa1oa㏄tictra皿saminε鵬
                  GPT     G1utamic pyruvic触㎝iI1a鵬
                  HPLC  High－pc㎡omancc1iquidchromatography
                  IgG     Immunog1obu1in G
                  IPTG     Isopropy1thio一β一D－ga1actoside
                  Km     Michac1is constant
                  LA－PCR   Long and accurate－po1yme㎜se chain rcaction
                  LC／MS   Liquid chromatography／mass s咋αrome町
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Fig－3．Repres㎝tative㎜LCchエ。mato阻㎜softheiomationsofcむ一and
舳㎜一nicotine〃一〇xide肘。m nicotine in rat1iver microsomes．（A）The standard
mixture spikedwith cj∫一and炉m∫一nicotineM’一〇xide，and caffeine as an intema1
standard extracted under the same conditions as described for samp1cs；thc
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Fig．5．Effects ofincubation time on the stabi1ity ofcゴs－and卯。〃∫一nicotine
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Fig．4．Fomati㎝sofcj∫一and炉m∫一nicotincM’一〇xidefromnicotineasafuncti㎝of
incubation time or the amount ofmicrosomaI protein．Incubations were carried out
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carbon momxidc for2min ortreated at45℃for5min．Each co1umn represents thc
P・・…t・g・・fth・…t・・1・・1・・（m…士SD・P・4）・0p・・戸・1・m…1∫一・i・・ti・e
〃一〇xidefomation；hatchedco1u㎜，舳s－nlcotine〃一〇x1defomatm．ND，Not
dctcctab1e．＊ρ〈O．05and榊ρ〈O．01were comp町。dwith thc contro1．
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以下、ガラクトサミン処置ラットを急性肝炎モデルラット、チオアセタミド処置ラッ
トを肝硬変モデルラットと表記する。
Tab1e2．Changes of GOT and GPT activities in sera of Ga1N－or TA－treated rats．
Treatment GOT（Kamenunit）      GPT（Kamen㎜it）
12hr        24hr           12hr        24hエ
Contro1    103．3±  5．6  140．5±  4，5     47．1± 1，8
            ＊            ＊              ＊Ga1N     601．0±167．0 1015．8±368．4    122．8±25，2
50．1± 1．2
217．6± 5．9
4wk      8wk        4wk      8wk
                           †Contro1  121．5± 9，2   93．4± 4，0     27．3±0．7
TA       166．2±22．5   134．2±10．O＊＊   44．1±3．3＊＊
Va1ues are mean±SE（n＝6）．†n＝5．
㌻くO．05，＊㌻〈O．01compared with the contro1group．
Tab1e3．Effects of Ga工N or TA士reatment on body weight and
re1ative1iver weight in rats。
T。。・tm。。t B．d．w．i。・t（。） Live「wei・ht
                （41009 b．w．）
Contro1      214．8±2．8      4．34±O．14
            ＊＊             ＊Ga1N       191．8±5．8     3．87土O．11
Contro1      451．7±12．4     2．88±O．08
            ＊＊＊              ＊＊TA        326．8±23．2     4．58±O．25
Va1ues are mean±SE（n＝6）．b．w．：body weight．












Tab1e4．Effects of Ga1N or TA treatment on CYP and cytochrome b5contents
and NADPH－cytochrome c reductase activity in rat1iver microsomes．
               Cytochrome         CYPTreatment               b5
           （nmo1／mg Prot．）
NADPH－cytochrome c
   reductase
  （U／mg Prot。）
COntrO1      O．81±O．11    0．27±O．02
Ga1N       O．78±O．08   0．26±O．03
O．09±O．01
0．10＝！＝O．02
ContT01      1．05±O．14    0．40±O．06
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Fig．10．Nicotine metabo1ism in1iver microsomes ofGa1N－induced hepatitic
ratsandTA－inducedcimhoticrats一（A）Cotininefomati㎝，（B）nicotine
〃一〇xidediastercomersfomations．Eachco1umrepresentsmean±SE（n．6）．
Dottcd co1umn，cotinine formation；open co1umn，cj∫一nicotine M’一〇xide
fomation；hatchcdco1umn，舳s－nicotineM’一〇xidefomation．＊＊＊ρくO．O05
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＊＊＊
 Va1ues are mean±SE（n＝4）．
舳㌢〈0，005compared with the contro1group．
Contro1Ga1N Contro1TA
Fig．11．Re1ativeexpression1eve1sofCYPisofomsinrat1ivermicrosomesof
Ga1N－induced hepatitic rats and TA－induced cirrhotic rats．Antibodies used werc（A）
anti－rat CYP1A1antibodies，（B）anti－rat CYP2B1antibodies，（C）anti－rat CYP2C11
antibodies，（D）anti－rat CYP2E1antibodies and（E）anti－rat CYP3A2antibodies．
Immunob1ottings using each antibody were pe㎡ormed two or thr㏄timcs．Typica1data
are shown．Each co1umn represcnts mcan±SE（n＝6）．＊ρくO．05，＊＊＊ρくO．O05
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Fig．13．Represcntativec㎞omatogramsofthccot㎞incfomati㎝inhuman
1iver microsomcs．（A）The incubation mMurc spikcd with100ngofcotinine
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Fig．16．Correlation of3㌧hydroxycotinine formation from cotinine with a
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Fig．17．TypicalEadie－Hofsteep1otforcotininefomationfromnicotine
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Fig．18．Lineweaver－Burk p1ots for3㌧hydroxycotinine formation
from cotinine in three human1iver microsomes．The concentration
ofcotinine mged from25to1OOOμM一
Tab1e7．Kinetic parameters for3㌧hydroxycotinine formation from
cotinine in human1iver microsomes．
       Km   γ㎞ax    1他ax／KmNumbe「@ψM）（Pm・1／mi・／mgP・・t．）ω／mi・／mgP・・t・）
 HL1     214．O
 HL2     201．9
 HL3     287．6
Mean±SD 234．5±46．4
32．7             0．15
 38．2            0．19
 40．7             0．14
37．2±4．1       0．16±O．02
III－3－4 コチニンおよび31一水I酸化コチニン生成に及ぼすCYP各分子種の基質、
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Fig．19．Effects of CYP inhibitors on（A）cotinine or（B）3’一hydroxycotinine
fomationsinhuman1ivermicrosomes．（●）α一Naphthonavone，（◇）coumarin，（▲）
7－ethoxycoumarin，（×）to1butamide，（■）mephcnytoin，（口）quinidinc・（○）
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Fig．20．Immunoinhibition ofcotinine or3一一hydroxycotininc formations in human
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Fig．21．Corre1ations between immunochemica11y determined CYP2A6content and
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Fig．22．Correlations between cotinine or3’一hydroxycotinine formation and
7－hydroxycoumarinfomati㎝inhumanlivermicrosomes．（A）cotininefomati㎝and
7－hydroxycoumarin formation，（B）3㌧hydroxycotinine formation and7－hydroxycoumarin
formation，and（C）cotinine formation and3㌧hydroxycotinine formation．Each substrate
con㏄ntration was50μM．
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Fig・25・刈1e1ic variants of the CγP2469ene・Exons are indicated by boxes・ ．
Lstandsfor1eucineandHforhistidine．B1ackboxesintheCγP246ソ2












































































































































































       12  34  5 6 7 8 9
    F4÷                 31 CWM6  5，                           〈一R4         E3F÷           ÷÷           1kb
           E3R E4R            く←一〉
 Fig．26．Stmcture ofhuman CrPM6gene．The boxes represent exons．
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Fig．27．P1asma concentration ofnicotine and its metaboIites in6ma1e smokers
a牢r smoking ofone cigarette fonowing cessation for3days．（●）Nicotine，（O）
cotmine，・・d（▲）炉舳一31－hyd・o・ycoti・ine．
66 67
Tab1e1O．AUC ofnicotinc and cotinine in6ma1e smokers aier
smohng ofone cigarctte fo11owing cessation for3days．
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F4 1 2    3  4     5    6  7   8   9
◆5’@                 R4
                       ←
3I C〃M6
3
                  7．8kb PCR
                  product
Dae I 地m I             XCmI     DaeI
〃／〃〃ル2〃〃  〃／〃wCル2ソ2ル2
撃F   堅201一一  201一一         201bp
C㎜干M6〃
       141bp     60bp
CγPM6〃




一  一  142   一一  一




I andD4e I generatespattems forthe differentαPM6a11e1es havmg fragment s1zes as















    F4 1 2    3  4    5    6  7   8   9
    ＋ 5，                             3－CYPM                          R4
                          ◆          3 4
                            7．8kb PCR product
CypM6
壷F
        PCR product    佃I digestion
498  47 一←544bp→  ←α脳7      ＝這4R       498bp→     ←CYP246
    FΨI
αPM7     544
・・怐j                        く6・E3F            E4R
Fig．30．Se1ective preparation ofexon3－4gene fragment ofCγP246by PCR and
digestion withFΨI restriction enzyme．
70 71






















A exon3 intron3 exon4
FΨI
C炉M6〃
C”P2．46ソ7      141
CKP2■6y2   60
330 972  87
↓
XCm 1





↑↑ ↑  ↑
∠）∂e I Dde I ∠）6e I
Genotype w〃〃 wCルノ wCル2 〃ルノ y2ル2 ”ル2
bp
87                ……・
72     ・・・・・・…   ’．…
   bp
ぐ一〃330        く一y2270
   く一〃189   く一〃141
        ぐ・γ2 60
Fig．32．S血ucture ofC〃2469ene fragme11ts2㎜d schematic i11ustration ofRFLPs
ofC〃M6a11e1es．（A）Sites digested by Dae I a二ndXヒm I restriction enzymes，
（B）Dde I andXヒm I RFLP pattems ofCγPM6a11e1es．
A．Agarose
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Arrows indicatc the1ocation and direction ofprimers．
Fi＆35．Nuc1cotide scquenccs of498bp PCR product digestcd by FΨI（c1one498－1，
1owcr1inc）．Nuc1eotide sequcnccs of exon3and exon4of CγP246and intron of  ．
CWM6v2（uppcr1ine）are rcpoicd by Yamano eC〃（24）and Femandez－Sa1guero eC〃
（23〉…p・・ti・・1y・A・t・d・k・・h・wth・m・t・h・db・・…F・pit・11・tt・・、・・d・m・111etlc「s
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Fig．37．Schematic iuustrationofRFLP pattems ofC”M gene．（A）∫αc I－
or（B）助んI－RFLP pattems using CYP2A6cDNAas aprobe are shown一
5，
12  34   5   6 7  8 9
3－CWM6
                   ∫αc I6．4kb          2．6kb      4．5kb
7．1kb     5．5kb    助I
Fig．38．Diagrams ofhuman CγP246－gene．Exons are sho㎜by boxes．
Proposed size ofthe fragments ofhuman CrPM6gene shownby genomic
Southemb1ot ana1ysis with CYP2A6cDNAas aprobe．
Tab1e11．Genotype ofαPZ4genebygenomic Southem
b1ot ana1ysis with CYP2A6cDNAas aprobe．
Subject
Genotype


























































→  ←   く一一      →          ．■〉 ■■シ           ．一〉      一’〉
Te1omere
2F12A62A7 2B7   2B6     2A13 2F1
        2B7P 2A7P     2F1P
       350Kb
Fig．39．St…t…1・・g・・i・・ti…fth・CYP2f・mi1y・fg・・・…h・m…h・・m…m・19・
Ac1usterspamin9350kbisshown．Thed廿ectionsoftranscripti㎝forthedi脆rentg㎝es
are i口dicated by arrows．Te1omere and cetromere directions are a1so ipdicated．This figure
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